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Recommendations

Major Recommendations
Question 1

What are the optimal targeted therapies for locally advanced or metastatic renal cell cancer (mRCC)?

Previously Untreated Patients

Recommendation 1

Either of the vascular endothelial growth factor receptor tyrosine kinase inhibitors (VEGF TKIs) sunitinib or
pazopanib is recommended for previously untreated patients with locally advanced or mRCC.

Recommendation 2

Although bevacizumab combined with interferon alpha (IFN-α) is superior to IFN-α alone, it is not



recommended due to a high rate of side effects. Current data do not support the use of single-agent
bevacizumab, and it is not recommended.

Recommendation 3

Temsirolimus is a treatment option for first-line therapy for the subset of patients with poor-risk disease.

Previously Treated Patients

Recommendation 4

Nivolumab is recommended over everolimus as a treatment for patients with advanced renal cell cancer
(RCC) who have progressed on first- or second-line VEGF TKI.

Recommendation 5

Cabozantinib is recommended over everolimus as a treatment for patients with advanced or mRCC who
have progressed on vascular endothelial growth factor (VEGF) therapy.

Recommendation 6

Everolimus is a treatment option for locally advanced or mRCC patients previously treated with first- or
second-line VEGF TKI.

Recommendation 7

Axitinib is a treatment option for second-line therapies.

Recommendation 8

Sorafenib is a treatment option in patients with favourable- to intermediate-risk RCC previously treated
with cytokine therapies.

Question 2

Is a combination of agents better than any single targeted agent?

Recommendation 9

Current evidence does not support the use of combinations of targeted agents outside of a clinical trial
setting. Thus, there are no combinations of targeted therapies that can be recommended at this time.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Inoperable locally advanced or metastatic renal cell cancer (mRCC)

Guideline Category
Assessment of Therapeutic Effectiveness

Treatment



Clinical Specialty
Nephrology

Oncology

Pharmacology

Urology

Intended Users
Physicians

Guideline Objective(s)
To determine the optimal targeted therapies for adult patients with locally advanced or metastatic
renal cell cancer (mRCC)
To determine whether a combination of agents is better than any single targeted agent

Target Population
Adult patients with inoperable locally advanced or metastatic renal cell cancer (mRCC)

Interventions and Practices Considered
1. Axitinib
2. Cabozantinib
3. Pazopanib
4. Sorafenib
5. Sunitinib
6. Everolimus
7. Temsirolimus
8. Nivolumab

Note: Use of combinations of targeted agents outside of a clinical trial setting was considered but not recommended. The follow ing were
considered but no recommendations were made: cediranib, dovitinib, lenvatinib, nintedanib, bevacizumab, trebananib, naptumomab,
thalidomide.

Major Outcomes Considered
Adverse effects of drug treatment
Clinical response rate
Objective tumour response rate
Overall response rate (ORR)
Overall survival (OS)
Progression-free survival (PFS)
Quality of life (QOL)

Methodology

Methods Used to Collect/Select the Evidence



Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Searches of Unpublished Data

Description of Methods Used to Collect/Select the Evidence
Search for Existing Guidelines

As a first step in developing this guideline, a search for existing guidelines was undertaken to determine
whether an existing guideline could be adapted or endorsed. To this end, the following sources were
searched for existing guidelines that addressed the research questions:

Practice guideline databases: the Standards and Guidelines Evidence Directory of Cancer Guidelines
(SAGE) , Agency for Healthcare Research and Quality (AHRQ) National
Guideline Clearinghouse , and the Canadian Medical Association InfoBase 

.
Guideline developer Web sites: National Institute for Health and Care Excellence (NICE) 

, Scottish Intercollegiate Guidelines Network (SIGN) 
, American Society of Clinical Oncology (ASCO) , and National Health and
Medical Research Council - Australia .

This search did not yield a guideline that could be endorsed or adapted. A summary of the guideline
search results can be found in Appendix D of the guideline.

Literature Search Strategy

MEDLINE, EMBASE, and the Cochrane Database of Systematic Reviews were searched for existing
systematic reviews that had been published since 2008. Relevant articles were identified by searches of
MEDLINE (2008–April 2016 week 19), EMBASE (2008–2016 week 19), and the Cochrane Library (2016). The
complete MEDLINE and EMBASE search strategies are detailed in Appendix B of the guideline.

The conference proceedings of the annual meetings of the American Society of Clinical Oncology (2008–
2016), including the Genitourinary Cancer Symposium (2008–2016), the European Society of Medical
Oncology (2008–2016), and the European Cancer Conference (2008–2016) were also searched for relevant
trials. Where relevant abstracts were identified, supplementary online resources (i.e., slides from
accompanying presentations) were also searched for additional data.

The reference lists of eligible trials were searched for relevant articles, and the National Guideline
Clearinghouse  was searched for existing evidence-based practice guidelines.
Expert colleagues were also asked to identify any relevant unpublished or published trials not otherwise
identified.

Study Selection Criteria

Articles were eligible for inclusion into the systematic review if they met the following criteria:

They were meta-analyses of randomized controlled trials (RCTs).
They were RCTs (published or unpublished, full articles or abstracts) with ≥30 patients per study arm
comparing:

Targeted therapy (±IFN-α [interferon alpha], or IL-2 [interleukin-2]) vs. placebo, IFN-α, or IL-2
Targeted therapy versus targeted therapy (alone or in combination)
Different schedules of targeted therapy
Sequential administration of targeted therapy

They reported on at least one of the following outcomes: overall survival (OS), progression-free
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survival (PFS), quality of life (QOL), objective tumour response rate (RR), clinical RR, and adverse
events (AEs).
They were published in English, as translation capabilities were not available.

Number of Source Documents
The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram
summarizing this information is provided in Appendix C of the original guideline document.

Articles were retrieved from the following databases: MEDLINE (n=2935), EMBASE (n=1264), and
additional records identified through other sources (n=601). After duplicates were removed from the
combined search results, 1673 articles were assessed by title and abstract for possible inclusion in the
evidence summary. Of these, 1516 articles were rejected at the title level and the remaining 157 were
assessed at the level of full text.

Thirty-nine randomized controlled trials (RCTs) (60 published reports) were included, with the most recent
publication being used where duplicate reports exist. Table 4-2 in the original guideline document shows
the RCTs from the original literature search (to 2009) and the updated search conducted for this review.
The original literature search identified nine RCTs that satisfied the eligibility criteria (Table 4-2 original
articles pre-2009). The remaining 30 RCTs were new trials published since the original 2009 report.

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus (Committee)

Rating Scheme for the Strength of the Evidence
Not applicable

Methods Used to Analyze the Evidence
Review of Published Meta-Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Data Extraction and Assessment of Study Quality and Potential for Bias

All relevant papers identified by the literature search were assessed against the above selection criteria
independently by two of the authors. Discrepancies regarding eligibility were resolved by consensus of all
the authors. The methodologic quality of eligible trials was assessed using a modified version of the
Cochrane Collaboration's tool for assessing risk of bias in randomized trials; the following seven risk of
bias criteria were considered: 1) whether sample size was appropriate (i.e., based on statistical
estimation), 2) whether treatment allocation was random, 3) whether allocation was concealed from the
participants, 4) whether industry funding was obtained, 5) whether treatment arms were balanced for
important baseline characteristics, 6) whether analyses were performed by intention-to-treat, and 7)
whether the study was terminated early. Data extraction was performed by one of the authors, while a
second reviewer acted as an independent auditor to verify the accuracy of the data extraction.

If deemed appropriate, the completeness of reporting of the systematic reviews was analyzed using the
Assessment of Multiple Systematic Reviews (AMSTAR) tool. The AMSTAR tool was used to assess the
reviews' use of the following methodologies: 1) an 'a priori' study design, 2) duplicate study selection and



data extraction, 3) a comprehensive literature search, 4) status of publication (i.e., grey literature) used
as an inclusion criterion, 5) a list of studies (included and excluded) provided, 6) the characteristics of the
included studies provided, 7) the scientific quality of the included studies assessed, 8) scientific quality
of the included studies used appropriately in formulating conclusions, 9) the methods used to combine
the findings of studies, 10) appropriate likelihood of publication bias assessed, and 11) conflict of
interest stated.

Synthesizing the Evidence

A quantitative analysis of the trial data was planned for the outcomes of interest if the authors deemed
it appropriate (i.e., clinical homogeneity of the treatment regimens and patient populations). When data
were available from two or more trials, a meta-analysis would be performed using Review Manager
(RevMan 5.3.1) provided by the Cochrane Collaboration. The hazard ratio (HR) is the preferred statistic for
pooling time-to-event outcomes because it incorporates data from the entire Kaplan-Meier curve and
allows for censoring. When available, the HR would be extracted directly from the most recently reported
trial results. The variances of the HR estimates would be calculated from the reported confidence
intervals (CIs) or p-values using the methods described by Parmar et al.

Meta-Analysis

Since there were few randomized controlled trials (RCTs) directly comparing the same intervention and
control arms, direct meta-analysis was not possible for this report. In contrast to conventional pairwise
meta-analysis, network meta-analysis can provide estimates of relative efficacy between all
interventions, even though some have never been compared head to head. Three of 14 systematic
reviews with outcomes relevant to this review performed network meta-analysis (or indirect comparisons)
for targeted therapies in the treatment of metastatic renal cell cancer (mRCC). Where applicable, the
results from these network meta-analyses were used when comparing the targeted therapies in this
report. All three network meta-analyses used Bayesian hierarchical models using the Markov chain Monte
Carlo software W inBUGS. One study used a random effects method to calculate the logarithm of the HR
and its standard error for each indirect comparison. The other two studies used a fixed-effect model
because of the small number of studies available for each treatment pair in the analysis.

One meta-analysis examined sequencing and combinations of systematic therapy and was used to assess
question 2 (Is a combination of agents better than any single targeted agent?). Of the remaining 10
systematic reviews, four performed network meta-analysis on RCTs already covered by the three studies
listed above and were not discussed further. As well, six meta-analyses were excluded because they
directly compared one specific targeted therapy of interest (e.g., sunitinib) on the one hand to all other
targeted therapies on the other (e.g., pazaponib or axitinib or sorafenib); a comparator too
heterogeneous for this report.

Since the network meta-analyses examine only a portion of the network of targeted therapies being
assessed in this review, and since these meta-analyses did not evaluate adverse events, all individual
RCTs were included and discussed individually in this report.

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Guideline Developers

This guideline was developed by the Genitourinary Guideline Development Group (GDG) Working Group,
which was convened at the request of Cancer Care Ontario (CCO).

The project was led by a small Working Group of the Genitourinary GDG, which was responsible for



reviewing the evidence base, drafting the guideline recommendations, and responding to comments
received during the document review process. The Working Group had expertise in medical oncology and
health research methodology. Other members of the Genitourinary GDG served as the Expert Panel and
were responsible for the review and approval of the draft document produced by the Working Group.

Guideline Development Methods

The Program in Evidence-Based Care (PEBC) produces evidence-based and evidence-informed guidance
documents using the methods of the Practice Guidelines Development Cycle. This process includes a
systematic review, interpretation of the evidence by the Working Group and draft recommendations,
internal review by content and methodology experts, and external review by Ontario clinicians and other
stakeholders.

The PEBC uses the Appraisal of Guidelines for Research and Evaluation (AGREE) II framework as a
methodological strategy for guideline development. AGREE II is a 23-item validated tool that is designed
to assess the methodological rigour and transparency of guideline development.

The currency of each document is ensured through periodic review and evaluation of the scientific
literature and, where appropriate, the addition of newer literature to the original evidence base. This is
described in the PEBC Document Assessment and Review Protocol (see the "Availability of Companion
Documents" field). PEBC guideline recommendations are based on clinical evidence, and not on feasibility
of implementation; however, a list of implementation considerations such as costs, human resources, and
unique requirements for special or disadvantaged populations is provided along with the
recommendations for information purposes. PEBC guideline development methods are described in more
detail in the PEBC Handbook and the PEBC Methods Handbook (see the "Availability of Companion
Documents" field).

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
Guideline Review and Approval

Internal Review

For the guideline document to be approved, 75% of the content experts who comprise the Guideline
Development Group (GDG) Expert Panel must cast a vote indicating whether or not they approve the
document, or abstain from voting for a specified reason. Of those that vote, 75% must approve the
document. In addition, the Program in Evidence-Based Care (PEBC) Report Approval Panel (RAP), a three-
person panel with methodology expertise, must unanimously approve the document. The Expert Panel and
RAP members may specify that approval is conditional, and that changes to the document are required. If
substantial changes are subsequently made to the recommendations during external review, then the
revised draft must be resubmitted for approval by RAP and the GDG Expert Panel.



External Review

Feedback on the approved draft guideline is obtained from content experts and the target users through
two processes. Through the targeted peer review, several individuals with content expertise are identified
by the GDG and asked to review and provide feedback on the guideline document. Through Professional
Consultation, relevant care providers and other potential users of the guideline are contacted and asked
to provide feedback on the guideline recommendations through a brief online survey. This consultation is
intended to facilitate the dissemination of the final guidance report to Ontario practitioners.

See Section 5 in the original guideline document for further discussion of the internal and external
guideline review process and results.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The recommendations are supported by randomized controlled trials (RCTs).

Benefits/Harms of Implementing the Guideline
Recommendations

Potential Benefits
Recent results from randomized trials evaluating inhibitors of angiogenesis show superior clinical benefits
over interferon alpha (IFN-α)-based immunotherapy (and placebo), with an acceptable toxicity profile,
making these agents preferred treatment options.

The potential benefits identified in specific studies are reported in the guideline. See the Key Evidence
discussions presented with each recommendation in Section 2 of the guideline.

Potential Harms
Sunitinib has been associated with more symptomatic side effects and pazopanib has been more
frequently associated with hepatic toxicity.
Nivolumab has been associated with uncommon but severe immune-mediated adverse reactions,
with the most common being enterocolitis, hepatitis, dermatitis (including toxic epidermal
necrolysis), neuropathy, and endocrinopathy.
Individuals treated with cabozantinib showed significantly improved overall survival, but with more
toxicity, compared with everolimus.

See the original guideline document for additional information on harms of specific therapies.

Qualifying Statements

Qualifying Statements
Care has been taken in the preparation of the information contained in the guideline. Nevertheless,
any person seeking to consult the report or apply its recommendations is expected to use



independent medical judgment in the context of individual clinical circumstances or to seek out the
supervision of a qualified clinician. Cancer Care Ontario makes no representations or guarantees of
any kind whatsoever regarding the report content or its use or application and disclaims any
responsibility for its use or application in any way.
See the original guideline document for qualifying statements related to each recommendation.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Implementation Tools
Quick Reference Guides/Physician Guides

Institute of Medicine (IOM) National Healthcare Quality
Report Categories

IOM Care Need
Living with Illness

IOM Domain
Effectiveness
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